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(57) Abstract 

A method and transfer sheet (50). for transferring creative and personalized designs onto a tee shirt or similar fabric (62) is 
described. The design can be created manually, electronically, or by a combination of both using personal computers, video came- 
ras, or electronic photocopiers. The transfer sheet (50) includes a polymer-based iron-on transfer layer (43) supplied with an addi- 
tional overcoating (47) of resin mixed with abrasive particles. When cured, the abrasive particles in combination with the resin 
serve to enhance the receptivity of the transfer sheet (50) to various inks and wax based crayons used in the creation and coloring 
of the designs. 
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TRANSFERRING A CREATIVE DESIGN TO A FABRIC 

BACKGROUND OF THE INVENTION 

This application is a continuation-in-part of U.S. 
Application Serial No. 819,605, filed on January 17 , 1986. U.S. 
Application No. 819,605 is a continuation-in-part of U.S. 
Application No. 703,529 filed on February 20, 1985. 

The present invention relates to a method for electronically 
and manually creating graphics, images or creative designs on a 
fabric. More specifically, the present invention relates to a 
method of creating personalized graphics, images or other 
creative designs using an electronic device such as a personal 
computer or photocopier and thereafter transferring those 
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graphics, images or designs to a fabric such as a tee shirt or 
the like. 

In recent years, tee shirts with a variety of designs 
thereon have become very popular. A large number of tee shirts 
are sold with pre-printed designs to suit the various tastes of 
consumers* In addition, many customized tee shirt parlors have 
appeared, particularly in resort areas, which permit customers 
to select designs of their choice. Processes have also been 
proposed for permitting customers to create their own designs on' 
transfer sheets for application to tee shirts by use of a 

m 

conventional iron, such as described in U.S. Patent No. 
4,224,358, issued September 23, 1980, to the present inventor. 

Simultaneous with the development of the tee shirt rage, 
there is a growing popularity for equipment and processes for 
creating personalized graphics or designs. Many products are 
available for permitting such graphics or designs to be created, 
including video cameras, keyboards, "mice", joysticks, light 
pens, or other input devices used with personal computers, and 
electronic photocopier machines. 

Printers have conventionally used two alternative methods 
for creating designs for iron-on transfers. However, neither 
method has been effective in the creation of personalized designs 
because of both the cost associated with the method or the poor 
image reproduction. 

First, many iron-on transfer designs are made with 
conventional type printing presses. Such methods include litho, 
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offset and screen printing. These methods are impracticable 
because of the high cost associated with creation of the design 
unless several transfers are created. Thus., this method is ill- 
suited for creating unique personalized designs. 

Second, some personalized iron-on transfers are created 
using sublimation ribbons to replace standard ribbons used with 
dox matrix impact printers. However, this method produces a low 
quality image. 

SUMMARY OF THE INVENTION 

It is primary object of the present invention to provide a 
product and a method which will attract the interest of consumer 
groups which are already captivated by the tee shirt rage 
described above; as well as the creative graphics rage utilized 
in connection with personal computers ; video cameras ; 
photocopiers and other electronic devices for creation of 
personalized designs. 

Accordingly, it is an object of the present invention to 
provide a method permitting the creation of personalized designs, 
images or graphics either manually or using an electronic device; 
printing of the design, images or graphics so created on a 
transfer sheet; and ironing of the personalized designs or 
graphics from the transfer sheet onto a conventional tee shirt 
or other fabric. 
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It is further ob j ect of the present invention to provide a 
method which enlarges the present uses of graphic techniques 
developed for personal computers. 

It is another object of the present invention to provide an 
improved transfer sheet which is receptive to the inks used in 
personal computers. 

It is another object of the present invention to provide a 
method which creates a more entertaining way to make one's own 
personalized tee shirt than known hereto before, through 
conventional, manual operations. 

It is yet another object of the present invention to provide 
a new form of entertainment for personal computers and other 
electronic devices such as photocopies and video cameras. 

It is still another object of the present invention to 
provide a method which can be practiced in a coin-operated arcade 
environment to permit customers to electronically create their 
own personalized tee shirts through a coin-operated computer 
system containing the required graphics capabilities. 

The objects of the present invention are fulfilled by 
providing a method for applying a creative design image or 
graphics to a fabric or a shirt, or the like, comprising the 
steps of: 

a) generating said image on an observe surface of a 
transfer sheet, said transfer sheet including a substrate with 
a first coating thereon transferable therefrom to said fabric by 
the application of heat or pressure, and a second coating on said 
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first coating, said second coating defining said obverse face and 
consisting essentially of a mixture of resin and abrasive 
particles to form an abrasive surface for increasing the 
receptivity of the transfer sheet; 

b) positioning that obverse surface of said transfer sheet 

against said fabric; and 

c) applying energy to the rear of said transfer sheet to 
transfer said image to said fabric. 

The image may be electronically generated by a video camera 
or a photocopier, so the image may be a picture of oneself or a 
family member, which may be printed on a fabric. 

The steps of electronically generating the creative design 
may also be performed by manually manipulating a cursor across 
the screen of a visual monitor to create the design, the pattern 
of movement of the cursor being stored in the memory of an 
associated personal computer, to enable the pattern to be 
displayed on a cathode ray tube thereof. 

The electronic manipulation of the cursor may be performed 
on a "Koala Pad," by a "mouse," "joystick," keys on a keyboard, 
light pen, or by moving one's finger across a touch-sensitive, 

monitor screen. 

The printer utilized may be a multi-color printer or one 
that simply prints black on white. In the latter case, the 
creative design would comprise only the outline or shapes of 
objects and color could be added directly to the transfer sheet 
following printing by the printer, by the use of heat- 
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transferable color crayons, such as ordinary wax crayons f e.g. r 
CRAYOLA) r permanent markers, or oil-base paints. 

Various conventional printers can be used to achieve quality 
results including laser printers and impact dot matrix printers. 

Additionally, an electronic photocopier can also be used to 
create either a black on white or color image on the transfer 
sheet. 

If a message is to be included in the creative design, such 
as a word or a letter of the alphabet, software may be provided 
within the personal computer which permits the image created on 
the screen to be horizontally reversed. The reversed image would 
then be transferred to the printer and printed in reverse form 
onto the transfer sheet. One could then simply iron from the 
back of the transfer sheet and transfer the original, unreversed 
image from the screen directly onto the fabric of the tee shirt 
or the like* 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will become more fully understood from 
the detailed description given hereinbelow, and the accompanying 
drawings which are given by the way of illustration only, and 
thus are not limitative of the present invention, and wherein: 

Figure 1 is sectional side view of a transfer sheet; 

Figure 2 is a diagrammatic illustration of an exemplary 
personal computer system which might be used for practicing the 
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method of the present invention; 

Figure 3 is an enlarged view of the exemplary, personalized, 
creative design illustrated on the monitor screen in the system 
of Figure 1; 

Figure 4 illustrates a transfer sheet printed with the 
design created on the screen of Figure 1 with the message thereon 
horizontally reversed; 

Figure 5 illustrates the step of ironing the design created 
on the transfer sheet onto the tee shirt or the like; and 

Figure 6 is an illustration of the final design as it would 
appear on a tee shirt. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

As shown in Figure l f a preferred embodiment of the transfer 
sheet 50 comprises, in part, a transfer paper manufactured by 
Kimberly-Clark Corporation under the trademark "TRANSEEZE." Any 
other commercially-available transfer sheet may be utilized which 
has a substrate with a coating which is transferable to a 
receptor sheet upon the application of heat or pressure to the 
back of the substrate. It is a discovery of the present 
invention, however, that the transferable coating of "TRANSEEZE," 
and other commercially-available transfer sheets, are not 
sufficiently receptive r or absorbent with respect to either the 
inks normally used in computer-type printers or ordinary wax 
crayons ( e.g. CRAYOLA) to facilitate the printing-coloring of a 
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good-quality f clearly recognizable image on the transfer sheet 
and the subsequent transfer of the image to a fabric. This 
problem has been solved in accordance with the present invention 
by coating the transferable layer of conventional transfer sheets 
with an overcoating of resin mixed with abrasive particles in a 
manner described in the following Example. 

Example 

The transfer layer 43 of the transfer sheet 50, comprised 
of latex saturated paper with a polymer coating of polythylene 
base. such as "TRANSEEZE" manufactured by Kimberly-Clark 
Corporation, may be spray-coated or applied via commercial offset 
or litho printers with an overcoating of resin mixed with 
abrasive particles. The entire transfer sheet 50, including the 
substrate 42, heat transferable coating 43 and overcoating 47, 
may then be run through a hot air drier to remove tackiness. 
This will permit stacking and slip-sheeting of the resulting 
products . 

The overcoating 47 of the transfer sheet 50 includes a 
mixture of resin with abrasive particles. The additional resin 
overcoating 47 greatly enhances the receptivity of the transfer 
sheet. The abrasive particles are added to the resin in order 
to form an abrasive surface on the face of the transfer sheet 
once the drying process is complete. The abrasive surface serves 
to further enhance the receptivity of the transfer paper to 
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deposits of color from ordinary wax crayons. 

In one embodiment, an overcoat 47 of Singapore Dammar Resin 
mixed with very fine white silica sand has been found by the 
present inventor to exhibit excellent receptivity and non-smudge 
characteristics with respect to a wide variety of commercially- 
available printing inks utilized in state-of-the-art computer 
printers. The transfer sheet of the present invention has been 
successfully tested with the inks used in computer printers, such 
as OKIMATE 10 by OKIDATA, and the TOSHIBA 5400; thermal ribbon 
transfer printers using wax-based pigment inks on polyester 

V * 

ribbon substrates. Successful tests has also been performed 
using dot matrix printers with matrix inks or nylon ribbon, such 
as used in the entire line of Epson and IBM printers and modern 

laser printers » 

In a second embodiment, very fine sugar granules can be used 
as abrasive particles with resin to form the overcoating 47. 

The overcoating 47 is also receptive to wax-based crayons, 
permanent markers, and oil paints, so it may be readily hand- 
colored as described hereinbelow. 

Referring in detail to Figure 2, there is generally 
illustrated a personal computer system which may be utilized for 
practicing the method of the present invention. This computer 
system is generally illustrated 10, and includes a central 
processing unit (CPU) 12 of any commercially-available type such 
as an -IBM PC, and APPLE MCINTOSH, or any other suitable type. 
The computer system further includes a monitor 14 having a 
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display screen 22 , a keyboard 20, and a matrix/ graphics printer 
16. Printer 16 may be any commercially-available printer, and 
in a preferred embodiment is a "OKIMATE 10," manufactured by 
Okidata Company, which is capable of printing graphics in 
approximately twenty-six colors. The computer system 10 further 
includes a graphics input pad 18 such as a "KOALA PAD TOUCH 
TABLET" manufactured by Koala Technologies. This graphics input 
pad permits one to create, by hand, any desired pattern on the 
pad by means of a stylus "S" and the pattern so created on the 
pad is electronically transferred through an appropriate cable 
to the screen of monitor 14 through the CPU 12. 

As further; illustrated in Figure 2, the creative design or 
pattern being created on graphics input pad 19 is the design 24 
illustrated on screen 22, including an illustration of a similar 
sun in the upper left-hand corner, and a heart with an arrow 
through it bearing appropriate initials. This design 24 is 
illustrated in more detail in the enlarged view of Figure 2. 

It should be understood that this design 24 can be created 
on screen 22 by various means other than the graphics input pad 
18. For example, it could be created by use of a well-known 
"mouse" which is also electronically coupled to the CPU 12; a 
"joy stick" electrically coupled to the CPU 12; by means of "keys 
on the keyboard 20; a hand-held light pen which is moved across 
the face of screen 22; or screen 22 may be touch sensitive screen 
so that a pattern may be created thereon by movement of one's 
finger across the screen. 
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In the preferred embodiment where the KOALA GRAPHICS INPUT 
PAD is utilized, this device has the capability of selecting 
colors for portions of the pattern created. For example, if the 
outline of the sun with the face is to be orange, an appropriate 
color selection key would be actuated in the control position of 
pad 18, Likewise, the internal portion of the sun symbol could 
be colored a solid yellow, and the background around the sun 
could be colored sky blue. Of course, the colors selected by pad 
18 would be appropriately displayed in those colors on the screen 
22 and the same color selection information would be transferred 
to the printer 16 so that the final image printed on transfer 
paper 50, to be described hereinafter, would be printed thereon 
in inks of the selected colors for the corresponding portions of 

the design of pattern. 

In an alternative embodiment, it may be desirable to merely 
draw the outline in black and white of the pattern 24, print the 
same on transfer sheet 50 with the aid of printer 16, and then 
handcolor the transfer sheet 50 with heat-transferable, colored 
crayons, such as ordinary wax crayons ( e.g. CRAYOLA) , permanent 
markers, or oil paints which then become transferable with heat, 
to achieve a transfer pattern of a desired color distribution. 
Particularly with wax crayons, the abrasive surface of the 
transfer sheet is especially effective in increasing the amount 
of wax crayon deposited on the sheet. 

When it is desired to create alphabetical message, such as 
"W.Jr. H.S.", as part of the design 24, it is necessary to have 
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some means of reversing the image from left to right within the 
CPU 12 before it is printed onto the transfer sheet 50 by printer 
16. This is best illustrated by the combination of the 
illustration in Figures 3 and 4. Figure 3 shows the image of the 
design 24 as it appears on screen 22 of monitor 14 and Figure 4 
shows the design 24 as it would be printed as a reverse image on 
transfer sheet 50. The purpose of reversing the image from left 
to right, or vice versa r is so that when one applies a source of 
heat energy, such as from an iron, to the backside 50A of 
transfer sheet 50, the image which is transferred to a tee shirt 
or fabric 62 is the reverse image of that of Figure 4, which 
corresponds to the same image that was originally created on 
screen 22 of monitor 14. This horizontal flip or image reversal 
within the CPU 12 may be easily accomplished by commercially- 

* 

available software to make it possible to create alphabetical 
messages backwards initially,, such as by means of stylus "S tr on 
the graphic input pad 18. 

Figure 5 illustrates how the final step of heat transfer 
from transfer sheet 50 to a tee shirt or fabric 62 is performed. 
The tee shirt 62 is laid flat, as illustrated, on an 
appropriately colored, either by preselection of colors, by use 
of the graphics input pad 18 and the associated controls in 
conjunction with the multi-color printing capability of printer 
16, or the colors of design 24 on tee shirts 62 may be the result 
of hand-coloring a black and white outline which was printed on 
transfer sheet 50. 
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Figure 6 illustrates the completed transfer of the 
personalized design onto the tee shirt. 

An alternative method for creation of a design using the 
disclosed transfer sheet is with electronic photocopiers. An 
image, photograph, outline or picture can be electronically 
reproduced on the transfer sheet 50 either black or white or in 
multi-color. Similar to the computer printer inks and wax based 
crayons, the transfer sheet is equally receptive to photocopier 
toners. Once printed, the image can then be colored or modified 
manually to add personalized additions. 

The invention being thus described, it may be obvious that 
the same may be varied in many ways. Such variations are not to 
be recorded as departure from the spirit and scope of the 

* 

invention, and all such modifications as would be obvious to one 
skilled in the art are intended to be included within the scope 
of the following claims. 
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WHAT IS CLAIMED IS 

1. A transfer sheet comprising: 

a) a substrate; 

b) a first coating on said substrate of material 
transferable from said substrate to a receptor surface 
by the application of heat or pressure thereto; and 

c) a second coating on said first coating, said second 
coating consisting essentially of a mixture of resin 
and abrasive particles to form an abrasive surface for 
increasing the receptivity of „ the transfer sheet* 

2 . * The transfer sheet of claim 1 wherein said substrate and 
said first coating comprise a transfer paper manufactured by 
Kimberly-Clark Corporation under the trademark "TRANSEEZE. " 

3. The transfer sheet of claim 1 wherein said resin of said 
second coating is Singapore Dammar Resin - 

4 . The transfer sheet of claim 1 wherein said abrasive particle 
of said second coating are sugar granules. 

5. The transfer sheet of claim 1 wherein said abrasive 
particles of said second coating are white silica sand. 

* * * * •■ 
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6. A method applying an image to a fabric of a sheet or the 
like comprising the steps of: 

a) generating said image on an obverse surface of a 
transfer sheet, said transfer sheet including a 
substrate with a first coating of material transferable 
from said substrate to a receptor surface by the 
application of energy, and a second coating on said 
first coating, said second coating consisting 
essentially of a mixture of resin and abrasive 
particles to form an abrasive surface for increasing 

* 

the receptivity of the transfer sheet; 

b) positioning the obverse surface of said transfer sheet 
against said fabric; and 

c) applying energy to the rear of said transfer sheet to 
transfer said image to said fabric, 

7. The method of claim 5, wherein the step of generating the 
image is performed electronically. 

8. The method of claim 5, wherein the step of generating the 
image is performed manually by application of a drawing means 
across the obverse face of the transfer sheet. 

9. The method of claim 7, wherein said drawing means is a wax 
based crayon. 
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10. The method of claim 7, wherein said drawing means is a 
liquid dispensing means. 

11. The method of claim 6, wherein said image is electronically 
generated by a video camera. 

12 . The method of claim 6, wherein said image is electronically 
generated by manually manipulating a cursor across a screen of 
a monitor to create the image, the pattern of movement of the 
cursor being stored in a memory to enable the pattern to be 
displayed as an image on the monitor screen. 

13. The method of claim 11, wherein said image is electronically 
generated by transferring the image from said memory to a* 
printer. 

14. The method of claim 6, wherein said image is electronically 
generated by a photocopier. 

15. The method of claim 12, wherein said printer is an impact 
type printer. 

16. The method of claim 12 , wherein said printer prints said 
image on said transfer sheet in selected, multiple colors. 
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17. The method of claim 13, wherein said printer prints said 
image using sublimation dyes. 

18 . The method of claim 12 , wherein said printer is a laser type 
printer. 

19. The method of claim 5, wherein said substrate and said first 
coating comprise a transfer paper manufactured by Kimberly-Clark 
Corporation under the trademark "TRANSEEZE . 11 

20. The method of claim 5, wherein an outline of said image is 
electronically generated and the outline of said image is 
selectively manually colored with a drawing means. 

21. The method of claim 18, wherein said drawing means is a wax 
based crayon. 

22. The method of claim 18, wherein said drawing means is a 
liquid dispensing means. 

23. The method on claim 5, wherein said energy is heat. 

24. The method of claim 21, wherein said energy is manually 
applied by an iron. 

25. The method of claim 22, wherein said energy is pressure. 
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1. 



(Amended) A transfer sheet comprising: 



a) 



a substrate; 



b) a first coating on said substrate of material 
transferable from said substrate to a receptor surface 
by the application of heat or pressure thereto; and 

c) a second coating on said first coating, said second 
coating consisting essentially of a mixture of Singapore 
Dammar resin and abrasive particles to form an abrasive 
surface for increasing the receptivity of the transfer 
sheet . 

2. (Cancelled) The transfer sheet of claim 1 wherein said 
substrate and said first coating comprise a transfer paper 
manufactured by Kimberly-Clark Corporation under the trademark 

"TRANSEEZE Ir 

3. (Cancelled) The transfer sheet of claim 1 wherein said resin 
of said second coating is Singapore Dammar resin. 

4. (Amended) The transfer sheet of claim 1 wherein said abrasive 
particles of said second coating are sugar granules. 

5. The transfer sheet of claim 1 wherein said abrasive particles 
of said second coating are white silica sand. 



WO 90/00473 



PCT/US89/02826 



1 9 



6. (Amended) A method for applying an image to a fabric from a 
transfer sheet or the like comprising the steps of: 

a) generating said image on an obverse surface of a transfer 
sheet including a substrate with a first coating of 
material transferable from said substrate to a receptor 
surface by the application of energy, and a second 
coating on said first coating, said second coating 
consisting essentially, of a mixture of resin and abrasive 
particles to form and abrasive surface for increasing the 
receptivity of the transfer sheet; 

b) positioning the obverse surface of said transfer sheet 
against said fabric; and 

c) applying energy to the rear of said transfer sheet to 
transfer said image to said fabric. 

7. The method of claim 5, wherein the step of generating the 
image is performed electronically. 

8. The method of claim 5, wherein the step of generating the 
image is performed manually by application of a drawing means 
across the obverse face of the transfer sheet. 

9. The method of claim 7, wherein said drawing means is a wax 
based crayon. 
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10. The method of claim 7, wherein said drawing means is a liquid 

dispensing means. 

11. The method of claim 6, wherein said image is electronically 

generated by a video camera. 

12. The method of claim 6, wherein said image is electronically 
generated by manually manipulating a cursor across a screen 
of a monitor to create the image, the pattern of movement of 
the cursor being stored in a memory to enable the pattern to 
be displayed as an image on the monitor screen. 

13. The method of claim 11, wherein said image is electronically 
generated by transferring the image from said memory to a 
printer . 

14. The method of claim 6, wherein said image is electronically 
generated by a photocopier. 

15 . The method of claim 12 , wherein said printer is an impact type 

printer. 

16 . The method of claim 12 , wherein said printer prints said image 
on said transfer sheet in selected, multiple colors. 
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17. The method of claim 13, wherein said printer prints said image 

using sublimation dyes. 
IS. The method of claim 12, wherein said printer is a laser type 

printer. 

19. (Cancelled) The method of claim 5, wherein said substrate and 
said first coating comprise a transfer paper manufactured by 
Kimberly-ClarK Corporation under the trademark "TRANSEEZE. " 

20. The method of claim 5, wherein an outline of said image is 
electronically generated and the outline of said image is 
selectively manually colored with a drawing means. 

21. The method of claim 18, wherein said drawing means is a wax 
based crayon. 

22. The method of claim 18, wherein said drawing means is a liquid 
dispensing means. 

23. The method on claim 5, wherein said energy is heat. 

24. The method of claim 21, wherein said energy is manually 
applied by an iron. 

25. - The method of claim 22, wherein said energy is pressure. 
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26. (New) A transfer sheet comprising: 

a) a substrate; 

b) first coating on said substrate of material 
transferable from said substrate to a receptor 
surface by the application of heat or pressure 
thereto ; and 

c) a second coating on said first coating, said second 
coating consisting essentially of a mixture of resin 
and sugar granules to form an abrasive surface 
for increasing the receptivity of the transfer 
sheet. 
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In accordance with Article 19(1) and Rule 46.1 of the Patent 
Cooperation Treaty, applicant herewith submits a substitute set of 
claims (pages 14-18) to replace the claims of record m this 
application (pages 14-17) . 

The distinction in the Substitute Claims as compared to the 
claims- presently of record is as follows: 

Page 14 of the originally filed application contains claims 
in 1 through 5. On page 14 of the substitute claims, claims 1 and 
4 have been amended; originally filed claims. 2 and 3 have been 
cancelled without prejudice or disclaimer of the subject matter 
contained therein; and claim 5 remains in the present application 
as originally filed. 

Page 15 of the originally filed application contains claims 
6 through 9. On page 15 of the substitute claims, claim 6 has 
been amended and claims 7 through 9 remain in the present 
application as originally filed. 

Page 16 of the originally filed application contains claims 
10 through 16. On page 16 of the substitute claims, claims 10. 
through 16 remain in the present application as originally filed. 

Page 17 of the originally, filed application contains claims 
17 through 25. On page 17 of the substitute claims, claims 
17-18 through 20-25 remain in the present application as originally 
filed. Claim 19 has been cancelled without prejudice or disclaimer 
of the subject matter contained therein. 

Page 18 has been added to the substitute claims to include 
newly added claim 26. 
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FIG. I 
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Classification System 



U.S. 



Classification Symbols 



If ^H 40,289 '' 51 /297 ' 30 1 .302,306,308; 
427/1 46-8,208.2,208.8,220-2; 428/40-2, 
202,352,144,145,147,149,150 



Documentation Searched other than Minimum Documentation 
to the Extent lhat such Documents are Included in the Fields Searched 8 



HI. DOCUMENTS CONSIDERED TO BE RELEVANT « 



Category 



1 
x 



Y 
X 

1 
X 



Citation of Document, » with Indication, where appropriate, of the relevant passages « 



US, A, 3,984 1 273( SAID) 05 OCTOBER 1976, See entire 
document. 

US, A, 4,308,3 1Q( ARNOLD) 29 DECEMBER 1981, 

See Figure 1 ; col 3, lines 7-19, 50-53. 

* 

US. A, 4, 1 42.929( 0T0MINE) 06 MARCH 1 979. 
See col 2, lines 26-30. 

* 

US, A, 4,I77,309( SHADB0LT) 04 DECEMBER 1979, 
See col 3, lines 3-26; col 3. line 55 to col 4, line 1 5. 

US,A,4,454,194(LUEBBE,JR.)12 JUNE 1984, 

See Figure 1 ; col 4, lines 11-1 5,col 5, lines 1 -40; 
col 7, lines 11-38. 



Relevant to Claim No. u 



1-25 



2,3,6-25 
3,6-25 



2,3,6-25 

1.5 

2,3,6-25 



* Special categories of cited documents: 10 

"A" -document defining the general state of the art which is not 
considered lo bo ot particular rolovanco 

"E" earlier document but published on or after the international 
filing date 

"L" document which may throw doubts on pnonty daim(s) or 
which Is cited to establish the publication date of another 
citation or other special reason (as specified) 

"Q" document referring to an oral disclosure, use, exhibition or 
other means 



"P" document published prior to the international filing date but 
later than the priority date claimed 



later document published after the international filing date 
or priority date and not In conflict with the application but 
citod to unci or Bland the principle or theory underlying the 
invention 

"X" document of particular relevance; the claimed Invention 
cannot be considered novel or cannot be considered to 
involve an inventive step 

"Y" document of particular relevance; the claimed Invention 
cannot be considered to Involve an inventive step when the 
document Is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

"4" document member of the same patent family 



Date of the Actual Completion of the International Search 

' 1 1 SEPTEMBER 1 989 



International Searching Authority 

. ISA/US 
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